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Art Unit: 2841 

DETAILED ACTION 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

Claim 1- 4 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Mizunashi (US Patent 6528734). 

With respect to claim 1 Mizunashi teaches a ground pad structure (Fig. 3) for 
preventing solder extrusion, comprising: a ground plane (Fig. 3, Fig. 3, GP), which is 
made of a conductive material (Note. If if s a ground plane it must conduct and 
therefore be made of conductive material) and provided on a substrate of a 
semiconductor package; and a plurality of ground pads (Fig. 3, elements 2) formed on 
the ground plane; wherein a part of the ground pads, which are located on the 
circumference of the ground plane (Fig. 3, pads 2 are located on the circumference of 
ground plane GP), are non-solder mask defined ground pads (Fig. 3, as can be seen no 
solder mask defines element 2). 

With respect to claim 2 and with all the limitations of claim 1 , Mizunashi teaches 
that the non-solder mask defined ground pads disposed on the circumference of the 
ground plane are protruded from and partially extended (Fig. 3, note that ground pads 
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element 2 are extended from the circumference of GP) from the circumference of the 
ground plane. 

With respect to claim 3 and with all the limitations of claim 2, Mizunashi teaches 
wherein the ground pads are arranged in a matrix array (Fig. 4a). 

With respect to claim 4 and with all the limitations of claim 2, Mizunashi teaches 
that the ground plane is disposed on a central portion (Fig. 3, element GP, Note that the 
ground plane is on a central position) of the substrate of the semiconductor package. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 5,6,8-10,12-15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Mizunashi in view of Hanson (US Patent 5841075). 

With respect to claim 5 Mizunashi teaches a semiconductor package (Fig. 3) 
having a ground pad structure for preventing solder extrusion, comprising: a substrate 
(Fig. 3, element 1), which has an insulative dielectric layer (Fig. 3, element 1 1), a . 
plurality of conductive traces (Fig. 3, elements SP and VP) disposed above and 
beneath the dielectric layer, and an insulative layer (Fig. 3, element 21) for covering the 
conductive traces and the dielectric layer and having a plurality of openings (Fig. 3, 
element 23), wherein a non-ground pad (Fig. 3, elements 22 and 2, not connected to 
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ground) is formed on a temrilnal (Fig.3, elements 23)of each of the conductive traces 
and exposed from one of the openings; a ground pad structure (Fig. 4a), which has a 
ground plane (Fig. 3, element GP) made of a conductive material, and a plurality of 
ground pads (Fig. 3, elements 2) formed on the ground plane, wherein the ground 
plane is provided on the dielectric layer of the substrate and covered by the insulative 
layer (Fig. 3, Note GP is between 21 and 11), and the ground pads are exposed from 
the openings of the insulative layer, and wherein a part of the ground pads, which are 
disposed on the circumference of the ground plane, are non-solder mask defined 
ground pads (Fig. 3, note that there Is no solder mask defining ground pads 2); a 
semiconductor chip (Fig. 3, element 3), which has an active surface (Fig. 3, element 3 
the bottom surface) and a corresponding inactive surface (Fig. 3, element the top 
surface), ; an encapsulant body (Fig. 3, element 4, column 5, lines 26-31), which 
encapsulates the semiconductor chip, the insulative layer, and a portion of the 
dielectric layer; and a plurality of conductive elements (Fig. 3, elements 6) implanted 
under the substrate. Mizunashi does not specifically teach that the active surface 
being formed with a plurality of non-ground conductive metal solder means and ground 
conductive metal solder means so as to electrically solder the non-ground conductive 
metal solder means and ground conductive metal solder means of the semiconductor 
chip to the corresponding non-ground pads and ground pads on the substrate, but 
does say that the device chip is mounted and connected on the mounting pads by in a 
flip chip mounting method. It is well known in the art to use solder mounting for flip 
chip mounting method, Hanson teaches that flip chip mounting (column 1, lines 36-43) 
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entails solder bumps on a die or chip, flipping the chip over, aligning the chip with the 
contact pads on a substrate, and reflowing the solder balls in a furnace to establish 
bonding between the chip and the substrate. It would have been obvious to one of 
ordinary skill in the art at the time of the invention to use the flip chip mounting method 
taught by Hanson to mount the semiconductor chip (ground and non-ground pads), 
taught by Mizunashi, to the substrate because it is well known in the art making 
manufacture easy and that using this technique the maximum number of I/O and 
power/ground terminals available can be increased, and signal and power/ground 
interconnections can be more efficiently routed on the chip (Hanson column 1 , lines 46- 
50). 

With respect to claim 6 and with all the limitations of claim 5, Mizunashi teaches 
that the semiconductor package is a flip-chip (colunrin 5, lines 32-35 and claim 4) 
semiconductor package. 

With respect to claim 8 and with all the limitations of claim 5, Mizunashi teaches 
the insulative layer (Fig. 3, element 21) is a solder mask layer. 

With respect to claim 9 and with all the limitations of claim 5, Mizunashi teaches 
that the non-solder mask defined ground pads disposed on the circumference of the 
ground plane are protruded from and partially extended (Fig. 3, note that ground pads 
element 2 are extended from the circumference of GP) from the circumference of the 
ground plane. 
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With respect to claim 10 and witli all limitations of claim 5, Mizunashi teaches 
that the non-ground pads are non-solder mask defined (Fig. 3, element 22(24) are not 
defined by a solder mask) non-ground pads. 

With respect to claim 12 and 13 with all the limitations of claim 5, Hanson 
teaches that the conductive metal solder means are soldier balls (column 1 , lines 40- 
41). 

With respect to claim 14 and with all the limitations of claim 5, Mizunashi teaches 
that the non-ground pads and the ground pads are arranged in a matrix array (Fig. 4A). 

With respect to claim 1 5 and with all the limitations of claim 5, Mizunashi teaches 
that the ground plane (Fig.3, element GP, Note that the ground plane is on a central 
position) is disposed on a central portion of the substrate. 

Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mizunashi 
and Hanson in view of Jones (US Patent 5541450). 

With respect to claim 7 and with all the limitations in claim 1 , Mizunashi teaches 
all of the limitations but does teach specifically that the dielectric layer is made of an 
insulative material selected from the group consisting of Bismaleimide Triazine Resin, 
Polyimide, FR-4 Resin and FR-5 Resin. Jones teaches a dielectric layer made of 
Bismaleimide Triazine Resin or FR-4 Resin (column 2, lines 17-19). It would have 
been obvious to make the dielectric layer taught by Mizunashi because since in 
semiconductor applications it is typically (column 2, lines 17-19) made from 
Bismaleimide Triazine Resin or FR-4 Resin, manufacturing parts and process would be 
easy to find and cost effective. 
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Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Mizunashi and Hanson in view of Beroz (US Patent 6329605). 

With respect to claim 1 1 and with all the limitations of claim 10, Mizunashi 
teaches all the limitations except that each opening in the insulative layer is being sized 
larger than the corresponding non-ground pad for exposing the non-ground pad. Beroz 
teaches an insulating layer (Fig.1, element 230) with openings (Fig. 1, element 232) 
being sized larger than connecting pads (Fig. 1, element 220a). It would have been 
obvious to make the openings and ground pads taught by Mizunashi with the relative 
sizes taught by Beroz because small mistakes in the centering of the pads with the 
openings would be compensated since the openings are larger than the pads. 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. US Patents 6448639 and 6384476 both teach a matrix array ground pad 
structure for a semiconductor device. US Patent 6504169 discloses a non-solder mask 
defined ground pads for a semiconductor device. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ivan H. Carpio whose telephone number is 571-272- 
8396. The examiner can normally be reached on M-R 6:00am - 4:30pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kammie Cuneo can be reached on 571-272-1957. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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